The boundary value problems in Kinetic theory of gases, elasticity and other applied areas are mostly reduced in solving single variable nonlinear equations. Hence, the problem of approximating a solution of the nonlinear equations is important. The numerical methods for finding roots of such equations are called iterative methods. There are two type of iterative methods in literature: involving higher derivatives and free from higher derivatives. The methods which do not require higher derivatives have less order of convergence and the methods having high convergence order require higher derivatives. The aim of present report is to develop an iterative method having high order of convergence but not involving higher derivatives. We propose three new methods to solve nonlinear equations and solve text examples to check validity and efficiency of our iterative methods.
Introduction
O ne of the complex problem in science and specially in mathematics is to solve the non-linear equation
The solution of such type of equations cannot be find directly except in special cases. Therefore most of the methods for solving such type of equations are iterative methods. In iterative methods, we start with an initial guess x 0 which is improved step by step by means of iterations. In recent years, several iterative methods have been developed by using the different techniques namely: Taylor's series expansion, Adomian decomposition, Quadrature formulae etc. Some basic iterative methods are given in literature [1] [2] [3] , and the references therein. Considering (1) and assume that α is a simple zero of (1) and γ is an initial guess sufficiently close to α then by using the Taylor's series around γ for (1), we have
If f (γ) = 0, we can evaluate the above expression as follow's:
If we choose x k+1 the root of equation, then we have
This is so-called the Newton's method (NM) [4] , for root-finding of nonlinear functions and converges quadratically. From (2), we obtain
This is so-called the Halley's method (HM) [5] , for root-finding of nonlinear functions and converges cubically. Simplification of (2) yields another method:
This is known as Househölder's method [6] , for solving nonlinear equations and converges cubically.
In this paper, we modified the Abbasbandy's method [7] by making it three step iterative method by taking Newton's method as a pre-predictor and predictor step and Abbasbandy's method as a corrector step. We proved that this new modified methods have twelve, twelve and ten order of convergence and most efficient than existing methods. Some examples are given to show the performance of this method with other famous methods.
Iterative methods
Let f : X → R, X ⊂ R is a scalar function, then by using Taylor expansion, expanding f (x) about the point x k , we obtain the Abbasbandy's method as
Algorithm 1. For a given x 0 , compute the approximate solution x n+1 by the following three step iterative scheme:
By following the finite difference scheme, we develop the following algorithms:
Algorithm 2. For a given x 0 , compute the approximate solution x n+1 by the following iterative schemes:
Algorithm 3. For a given x 0 , compute the approximate solution x n+1 by the following iterative schemes:
Convergence Analysis
In this section, we prove the convergence of our purposed iterative methods.
Theorem 4.
Suppose that α is a root of the equation f (x) = 0. If f (x) is sufficiently smooth in the neighborhood of α, then the convergence order of Algorithm (1), Algorithm (2) and Algorithm (3) is at least twelve, twelve and ten respectively.
Proof. To prove the convergence, suppose that α is a root of the equation f (x) = 0 and e n be the error at nth iteration, then e n = x n − α and by using Taylor series expansion, we have 
where
With the help of Equation (6) and Equation (7), we get
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With the help of Equations (8), (9), (10) and (11), we get (1), (2) and (3) have convergence of order twelve, twelve and ten respectively.
Applications
In this section we solved some nonlinear functions to illustrate the efficiency of our developed algorithms. We compare our developed methods with Newton'smethod (NM), Halley's method (HM and Abbasbanday's method (AM).
Example 1.
In this example we solved f (x) = x 3 + 4x 2 − 25 by taking x 0 = −0.8. It can be observed from Table 1 that NM takes 35 iterations, HM takes 36 iterations, AM takes 13 iterations and our Algorithms (1), (2) and (3) takes 12, 5 and 5 iterations respectively to reach at root of f (x) = x 3 + 4x 2 − 25. (1), (2) and (3) . Example 2. In this example we solved f (x) = x 3 + x 2 − 2 by taking x 0 = −0.1. It can be observed from Table  2 that NM takes 13 iterations, HM takes 17 iterations, AM takes 19 iterations and our Algorithms (1), (2) and (3) takes 5, 4 and 5 iterations respectively to reach at root of f (x) = x 3 + x 2 − 2. Example 3. In this example we solved f (x) = e (x 2 +7x−30) − 1 by taking x 0 = 4.5. It can be observed from Table  3 that NM takes 27 iterations, HM takes 14 iterations, AM takes 16 iterations and our Algorithms (1), (2) and (3) takes 8, 7 and 7 iterations respectively to reach at root of f (x) = e (x 2 +7x−30) − 1. Example 4. In this example we solved f (x) = x 2 − e x − 3x + 2 by taking x 0 = 3.5. It can be observed from Table 4 that NM takes 6 iterations, HM takes 5 iterations, AM takes 5 iterations and our Algorithms (1), (2) and (3) takes 2, 3 and 3 iterations respectively to reach at root of f (x) = x 2 − e x − 3x + 2. (1), (2) and (3) . Table 6 that NM takes 7 iterations, HM takes 5 iterations, AM takes 7 iterations and our Algorithms (1), (2) and (3) takes 2, 2 and 2 iterations respectively to reach at root of f (x) = x 2 + sin( 
Conclusions
Three new algorithms for solving nonlinear functions has been established. We can conclude that the efficiency indexes of algorithms (1), (2) and (3) are 1.5131, 1.6438, and 1.7783 respectively. The convergence orders of algorithms (1), (2) and (3) are twelve, twelve and ten respectively. By solving some examples, the performance of our developed algorithms is discussed. Our developed algorithms are performing well in comparison to Newton's method, Halley's method and Abbasbanday's method.
